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Tubulointerstitial nephritis

Introduction

• Term first used by Councilman in 1898

– Noted the histopathologic changes in autopsy 

specimens of patients with diptheria and 

scarlet fever

• Immune-mediated cause of acute renal failure

– Characterized by presence of an 

inflammatory cell infiltrate in the renal 

interstitium and tubules

• there is a paucity of data in the literature

regarding optimal management of the condition



Definition
Represent a group of diseases of the kidney primarily affect the two 

components of the renal parenchyma: the tubules and the 

interstitium(the space between the tubule) ,rather than glomeruli & 

vasculature.

The tubules and interstitium of the kidney are separate structural 

and functional compartments that are intimately related, and any 

injury initially involving either of them inevitably is associated with 

damage to the other, hence the term tubulointerstitial diseases . A 

constant histologic feature of these diseases is an inflammatory cell 

infiltrate but predominate scarring in chronic condition.. 

As a rule, TIN is categorized as being primary or secondary in 

origin& may be acute(ATIN) or chronic(CTIN). ATIN accounts for 

some 15 to 20% of patients with acute renal failure, and  CTIN, for 

20 to 30% of those with chronic kidney disease who progress to end-

stage renal disease (ESRD).



Incidence

• Significant cause of acute renal failure

–series of 109 patients from a large center

–biopsied for unexplained renal impairment with 
normal sized kidneys

–ATIN accounted for 29 of 109 (27%) cases .



Tubulointerstitial nephritis 

usually missed diagnosis 

in our practice.

TIN should be considered 

in any case of acute or 

chronic renal failure.



Histopathology
The hallmark of AIN is the presence of 

inflammatory infiltrates within the 
interstitium. These infiltrative lesions can be 

diffuse, but often they are patchy, 
predominating in the deep cortex and in the 

outer medulla. 
They are composed mostly of T-cells and of 

monocytes/macrophages; plasma cells, 
eosinophils, and a few neutrophilic 

granulocytes also can be present. In chronic 
form,atrophy & fibrosis of tubules & 

interstitiun.
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Pathophysiology

Tubular  functions

Reabsorption: of water & vital substances as 

glucose,aminacids.

Secretion:is important for

disposing of substances not already in the 

filtrate 

Eliminating undesirable substances such as 

urea and uric acid & Ridding the body of 

excess potassium ions.

Controlling blood pH
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Reabsorption by PCT Cells

Figure 25.12



Causes
1- Allergic:Drugs:

Penicillins ,  NSAIDs ,Rifampicin,Sulfanamides

NSAIDs 

Allopurinol

Many other drugs(more than 80 drugs) 

2- Immune:Autoimmune

SLE

nephritis ± uveitis syndrome .

3- Infections.

4- Metabolic diseases.: uric acid nephropathy

5- Inherited diseases.

6- tumour.;lymphoproliferative diseases

7- Toxins:mushroom

8- Idiopathic.



Causes



The changing profile of acute 

tubulointerstitial nephritis
Backer RJ; Pusey CD, Nephrol Dial Transplant 2004 Jan;19(1):8-11

• A review of three series that totaled 128 pts 

– (71%) Drugs, with antibiotics responsible for 1/3

– (15%) Infection-related

– (8%) Idiopathic

– (5%) Tubulointerstitial nephritis and uveitis (TINU) 

syndrome

– (1%) Sarcoidosis



Clinical features
May be presented with mild tubular defect or with renal 

failure(acute or chronic)

1- Isolated tubular defect as renal tubular 

acidosis,glycosuria,aminoaciduria & others.

2- Urinary concentrating defect result in nocturia & 

polyuria.

3- Metabolic acidosis.

4- Salt losing nephropathy  which cause volume depletion.

5- Hypertension often less severe than in the GN.

6- Rash & low grade fever in drug induced TIN.

7- electrolyte disturbance.

8-AKI,CRF .

9- features of the primary cause or history of drugs or 

toxins



Investigations
Urinanalysis:Pyuria,haematuria,mod

-est proteinuria  of low molecular 

weight protein like ß2 microglobulin 

& lysozyme, WBC casts.

Eosinophilurea in drug induced.

Eosinophilia in drug induced.

Renal function test.

Renal biopsy.



TREATMENT

The cornerstones of therapy are early diagnosis, identification of the 

responsible drug, and discontinuation of its use. Each of these steps 

is equally important because early diagnosis is essential if severe 

loss of kidney function is to be avoided,  and discontinuation of 

therapy with the incriminated drug is crucial because this measure 

can result in complete recovery of kidney function. Those in whom 

severe loss of kidney function develops will require supportive 

therapy and, if oliguric, dialysis may be required. 

In cases of severe renal failure or in those with progressive loss of 

kidney function after discontinuation  the drug, a kidney biopsy is 

indicated to establish the diagnosis and rule out the ATN that occurs 

in the same prevailing clinical conditions of acutely ill hospitalized 

patients. It is in such cases that a short course of steroids (60 mg of 

prednisone per day for 10 to 14 days or 1 g of methylprednisolone per 

day intravenously for 3 days) can expedite recovery. The duration of 

steroid therapy should be guided by the response noted and should 

never exceed 2 to 4 weeks. 



Thank you

Next lecture 
acute kidney 

injury


